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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a quantum fine line structure of II— VI 
semiconductor which can be easily formed by an MBE 
method without using a V-shaped trench. 
SOLUTION: An N-type ZnSe layer 102, an active layer 
103 of ZnCdSe, a P-type ZnSe layer 104 are laminated 
on an N-type GaAs substrate 101. This laminated 
structure is etched and a mesastripe 1 05 is formed. A 
quantum fine line structure 106 is formed in the 
mesastripe 105. The mesastripe 105 and the quantum 
fine line structure 106 are buried in a buried layer 107. 
The buried layer 107 is so etched that the mesastripe 
105 is exposed, and an aperture 108 is formed. A 
contact layer 109 doped in a P-type is crystal-grown on 
the buried layer 107 on which the aperture 108 is 
formed. By this structure, width and thickness of the 
quantum fine line are arbitrarily selected in II— VI 
semiconductor material, and formation is enabled with 
excellent reproducibility. Then a quantum fine line 
structure of high performance can be realized. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 




http://www1 9jpdl.ncipi.go.jp/PA1 /result/detail/main/wAAAHuaaueDA4092891 90... 2005/08/1 7 



Searching PAJ 



2/2 K— it 



[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAHuaaueDA409289190... 2005/08/17 



(19) B#g#fT/f (JP) 



^ m 4* it ^ ?g 



(A) (ll)^fTttiH^P8#-^ 

#51^9 - 289190 

(43)£rHB ^9^(1997)11^4 0 



(51) IntCL 6 
H 0 1 L 21/306 
21/465 
29/06 
29/66 
33/00 



F I 

HO 1L 21/306 A 
21/465 
29/06 
29/66 

33/00 D 

$mmjR w&mvms ol <^ 10 h) mmm\z^< 





<7i)taipA 


000005321 












(22) mm a s *p <i996) 4 ai9 b 




^BiJffn^TffA^PISHOOBS* 






(72)380« 
























(72)fBW# 
























(74)«SA 







(54) mwozm ^^^mmsm^mm^n^^ 
(57) iwm 

niGaAsi«101l|: 4 n^Zn 
Sel102, ZnCdSe <7>;5f£JI 1 O 3 . p £! Z n 

seiio4)&<8i**Lu^a ^ommmfe&^v? 

^■1 0 7 S^itOiafltiii o 5*<^tbf ^«t5i:i 
Lmo 1 O 8*><ff2fi££*LTlN£ 0 MP 108^ 

^ KB 1 O 9*<$£,^fi£ft£H-Cl>£o C £^>-C 
I l-VI«l3Ra»i»tt:»»(=fct^T*^-lB«a>«atfH[*35< 



Ca) 



105 



102 
101 



00 



(c) 




108 



107 



^110 
-109 



(2) 



ttffl ¥09-2891 90 



[IS#^1] K2C r207*^S<tH2S047K^;"S<b:A< 

[R#*l2] K2C r2 0T?k?§mtH2SOA7kP§mtt)< 
I^^HfcX7f^>ht*y, -^COK2C r2077K^ 
;"S<7>SJSA<0. 1—0. 3mo l/L H2S04* 
^$<D;gj£*><9~ 1 8mo I / I T? fc£ £ 3 #X *y 5^ 

^«i*jbcc > -y-&tem?z> * v-mf&^o 10 

*l*y *•/<> K***:ftD*#l*Z n S e^£i?H*B£ 
[«3R3H5] WffiaMlHPJ®J&< {22 1} B®T*fcU. 

x h^-r^t7>^fpi7!)<< 1 - 1 o>x^^>^t^mt-r 
3 iztzmom+m&T/ 20 

[IS*II6] WK«^-««0>«A<. 1 O nmUrFT?fc£ 
C«*«7] ttlE^-9--tffiO)B*<. O. 5/imJSL-h-efc 

-set * <t ^-^i»*3a 3 iciBmcDS^fflja^/^^ 

«t*<z>«imb*sm>^*b£: lxHt-o^ t&ttmtrz 
tm& 3 iciBK^s^aas^/NV x D 

[IS#JS9] JS#>;z^Sa<. Znl-xMgxSySel-y 
(03x21. 0£y£D 30 

VH»b«M¥«(t:||£l«BJI& LtioctJ^t 

11 »tt««*. M^#F*B<t„ TOE*^# 
FB**t?*#-f KBfc* KB**t?*9* 
KR * i^tfc s c H*as»o c i S »«i t *»* 

[»*S1 2] IT#F1, iScfct/BfiBI*. ZnCd 40 
Se % ZnSe. ZnSSo. ZnS. ZnMgS. Z 

#F H I* . «rt BBS fi *«t/OK*tvW**t^ 

it i** - <t * mkt -r <sts#*i 3 icibkob^imb^ 

[R*«1 4] Xy7>4?ftjLBft<« InGaAs. G 
a A s. A I G a A s. A I A s &W#ttfc ti0>T?fc 

Set £*$ta<ti>-*iS*iI 3 \zftWLO>S*mmT'U 50 



»*ai 5] x^^>^ff?jhB(7>E-tlc. 
[000 1] 

[0 O O 2] 

OttAHtftft jfir * ~> r B7fM*>fi?ff *4>ttft?eB 

^ffiit^^u. afiL#t^(iLx— »ffeif**a*r«)fc 

H?&fi?«flB01gafiKA*&f*» fctiltfr^-f K 
• " X=£g§5 5^26^27 1 5^ 

2717^ (1 989$) (Appl ied Physics Lett 

ers 55 (26) (1989) pp. 2715-2717) I=jf$*LTI*«. 
[ O O O 3 ] ID 7 litt*0G a A s &B^SllllS0>*SaJiK 

**S<D-«tMMOCVD (ttt^H^ftflA 

P-feXO)— SP^$-^-r^<7>-Cfcy . 7 0 1l£n+-Ga 
Asgl 7 02lin-GaAsA*777l, 7 O 3 [± 
n-A l0.5Ga0.5As^7^Kl> 7 O 4 (£ n - A I 
xGa1-xAs ( x =0. 5-0. 2*T?a»M«C«fc) « 
SB. 7 0 5 liG a A s l^|#Pl, 7 O 6liEB^ 
|(J)Ga A sBT-tt&fi* 707lip-A I xGa 1 — 
xAs <x=0.5M>.2*T?it«Ml=:fcft;) m&M* 7 0 
8lip-A l0.5Ga0.5As^7'7 Kl, 709lip + 
-G a A B**V?m* 80 1I^Ph> (H+) (7M 
^■>;^A*ffofcS«StB. 8O2li P IIS0)T i/ 

AuBT*fc^o JJlTOlg (a) (d) T5B-?«I 

[0 0 0 4] (a) n+-GaAsS«701l:'JV 
y^^-f— *JHl*T (0-1 1) *IrJ|C*-oT/<*— > 

[0005] (b) n-GaAs/^7771702, 
n — A l0.5Ga0.5As{77'7 KB 7 0 3. n — A I x 
G a 1 - x A s ( x =0. 5-0. 2*xmmtttZ&it) 
1704, GaAsg?aSl7 0 5, EB^IOGa 
A sl?ifil7 06. p-AlxGa1-xAs (x 
= 0. 5—0. 2^-C5mSSSfi*J(c^^b) W5KB7 0 7. p-AI 
0.5Ga0.5As^777 K17 0 8, p+-GaAs^r-V 
^B7 0 9 J« AS (MOVPES) 6 

m*TmfBV*S«£fl£ja*3Kfcn + -G a A sSffi7 
0 1 ±(CJBftfiKA-T*o 

[0006] (c) V*I»(D-»Sa5*5l=7^* 
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ZfU h> (H+) (7>^7t->;±A^t7or 7 2 
1 (DM^SStfilt^f &o (d) f!fB-r^->;iA(cfflLA 
fcVX^£Rfc£Ltc&. Ti/AuJIfL, p^m 

[0 0 0 7] 

i*B?tHii8& fei)£afl m&ftcDm £ m 
om z t *s * tetuzftm ? £ - <t ^ sii-c & o y-co 

[0 0 0 8] *fcV^HCD^*MO V P E;iT?Stf)^t; 10 

[0009] «cr««n^rd:i£3KS?iBitsBfllifSSa) 
<t-r*>o 20 

[0 0 10] 

**Mfl>y^»«*aat;« : ?iB««at-ei*ii-vi 

BBi|&a*B*&tt«B?#FttB*K2C r207 (B 

[001 1] mzmf£izt$i*x3LvT><?izmi*z>^v 

h(7>Mi^7b<K2 C r2 077K>§;*S<t H2 S 047k^iS 

A<f*f§Jtt?2 : ia>9JB-e;fi^**LfctiO>-cfcU. to 

K2C r 2O77k^;^^>;lJ^A < 0. 1— O. Smol/ 30 
I „ H2S047k;g;&(7);lJ£rf><9~ 1 8 mo I / I T?fc 

[0 0 12] £t;:ZnSem#^#Ji£M^#FJ§£L 

¥»ttB*»fiB£ LfcB^#F«»*. WEx*** 
> ht?x * ^ c <t (c £ U Jfcfifc LtcBT-aMSSS 

[0013] SfewriBx-z^v^iCcfe y . x k^-t^cd 

lS»*t4ct*»*i:t«. 40 

[0014] *fc«HBffl>-9-«a*< 122 1] B@-e& 
y. x h^*r ^<D*fii*<< 1 - i o>-efc-5ct^a 
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-y (02x£l« O^y^D t?fe£c<b:£*$m±:ir 

[0 0 1 8] *fcll-VHRftd«l*aH*:*B^#PJBt 
L> «E«*#FB«fcy K***:7a>*#lMI- 

[0 0 19] *fcStt««*. M^#FJi<h. MfBmT- 
#FB**t?ft#-f KBfc. fME*#-f KI^^7 
KB£S«*fcSCH«3t£#o^±*W«±*-* 0 

[0 0 2 0] Sfcl^Pl, JScfctfWBBtt* ZnC 
dSo. ZnSe. ZnSSe. ZnS. Z n M g S . 
Z n M g S S e ^ 6Itf *Lfc t © "C fc «J , J&*0. MIBm 

[002 1] *fcB^#FB0>T(rx^>yf*JtB* 
*LTL^ - t £t#8fc<t^£IS*JS 2 icEKOBT-flllB 
if. 

[0 0 2 2] *fcX^^>^/(9jLB*<. I nGaAs. 
G a A s . A I G a A s . AlAs ^MtfftTc^j <7>T? 

[0 0 2 3] *t=x-/^>^»JhBa>iaJt(c % 
B*<»«**tTt^* = £ttt&t?Z>o 
[O O 2 4] 

[ o o 2 5 ] mmm d hi i***w<&# 1 a>nsfe«n 

[002 6] HI 1 (a) CDJ:5{C. niGaAslfi 
<n£!lnP»«u niZnSeSKt^cfc^) 101 
±l=* nMZnSe (n^ZnSSe. nlZnMgS 
SeTrtcfcl^) I102, ZnCdSo (ZnSe. Z 
nCdS. ZnSSe. ZnS^tcfcU) 1 0 

3. p^ZnSe (p^ZnSSe. p^ZnMgSS 
e1?tJ:W I104A<ai^^t^-So 
[0 0 2 7] ;^|CC(Dp^Z nSell O 4±|:iia4 

Lx C(D»H«5t*x^^><fLr0 1 (b) CD4£lO 

ot, y-y-x h^-f zfi o stpizm^-mmmm. 1 o e*>< 

[0028] X^^vyiC^lN^ZL^^-V^ hlCli. K 
2 C r 2 O 7 **t?X^^-^> h?fflU^)o Cfl)X^f 
^> hliJSS^A<K 2 C r 2 O 7 7K^;^<!: H 2 S O 4 7K?§ 

iSA<i*«tb-e2 : itDtt^-eBftdftfeto-efey. * 

0K2C r 2O77kS; , ffiC7>;1^7b<0. 1-0. 3 m o I 
/ I v H 2 S O 4 7k3&B0>B&fi< 9-1 8 m o I / I 

[0029] Z(DX^fV> h*flEot=X^^>^f(Ccfc 
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mi'mmm <s em) vmmLtzm^. ^v^-xf^ti 

(D*fa£ LT< 1 - 1 0>ZMRLtzm&. tCDtV-te 

■y-mmzmixTi^&mmm* (2 2 1 ) B®<t&£ 0 

[0 0 3 0]*Ci1 (c) a)«i:>tXh7^f« 

*K-?a)iAa*n 0 7-ciftat?. -01 10 

*>&*fB 10 7 1** K— ^T*fc-SfcAlc|^Klc*e«Bi: 
LT*«firr*o ^(DftC^I^Sl 0 7<D«*Hc 
liZnCdSe, Z n S e , Z n S S e , Z n S , Zn 
MgSSe, <D4>fr&S«M O 1 l=fe?-aftU S^ffl 

mnm 1 o e * y t«^B«***o * 5 ic»#k*. 

1 O 1 A<G a A s -Cfe y . S^«B«S«i§ 1 O 
6*><Z n C d S e-l?ll«*ilt^«»*^a)lfta^i 
li#H*_l£Z n S S e-C?fc<5 0 

[0031] ca>»««>a^B 1 o 7 riffliUi&T-IRia 

SlSA^ (MBE) $^««$I^fS££ (MOVP 20 

e) (CcfeoTjaft-TSo *fc^a>MBEs*(D»^«aB(c 

liMX-I^ZnSe, ZnS. CdSo % ZnTe. Mg 

[OO 3 2] *CH 1 (c) (cfc£j;3(caT«»«ii 
1 0 5 $l^/Of£idO^J8 10 7^ M^M^«5t 
1 0 5A<Ba"r-6«fc5l=3:^^>^LB8P 1 O a&mj$. 
I-y f >^|:lWI?ttf±aLfc«SK 2 C r 2 O 

7 **trx-/^^> KfrlSfnjyMc^frx^T-Y^ h 

[0 0 3 3] «:B1 (d) Cfc^J;ai:lP10 8$ 30 
»ltfc«toa*Il 07(D±ICpil:K-^Lfc=i>^ 
^ KB 1 O 9 SttSfiKft-r-So C©3 >^^hI109 

UfiZ n S e Z n T e0)^Il^FI, BtUf&AM 

ft^#K.p>tL-s 0 su:f^i:<iai (a) (cfe^^^ic 
fi£ l. ^fc n m&fa i o 1 0$®c n mm& 111** 

/A g/Ni, *£>A u/Pt/Ti/Ni, Au/P 

t. feWt^b*L-5o **L-f*i*«H-e*aiz»A^ 40 

I* nfiWIBlCliA u/G e/N i /T i/Pt / A u 
^Au/Ge/Au/j:W#x.btl^c CtDBSt-ttL-F 
*tB«B"e«a(c#AN*Lrfc**JIR3b<nS3>4i^ KB 
IcfiLTl^c *fc_bf2com/S(D*i-e=] KB 1 0 

9l±*t< T*«fcl\, 

[0034] isi±a>««:aa-cffj«s*Lfc«rtii*. 
nisi 0 e (7>ts/)<+^$ffl < ft^cfcdic^fiE-rsc^fcj; 

fs**o*qpa«u-iffctt*. so 



[0035] -ttHM^aaiamit tFT?MT*i^ 1 o e 

fettle #Jiil£*-tf>;*££<t LtlttB, H£<h£ 1 o n 

[0 0 3 6] OliEN (a) (Cfcl^-CfHSOl::*^ 

#fi 1 o 3 fc#(=aattws*tta*«L 
Tfc<c£-efc£ 0 com^^pB 1 o 3cojm^iiM^ 
$ffl*&1 o 6 ©WSd* Li*, ^ct5-oiii7f>y 
|:«):ot^Xh7'f^1 0 5SMLB$»<t5c 

l\, I f >^ iCfe 4 ^ tOMftlii^ «« 1 O 6 <D 

etix^^v^tD^^^S^-^pBcofigiCcfcorffS 
[00 3 7] iT#Pl<Dttiaifi7f>yi:«k*^ 

[003 8] H8^|Cl7f h7 

Jbffia>3S*rfl*0i:-r-&o >^-t®^t>S^*BS«ii 

[0 O 3 9] 

h = (W-oj) X2tan (90-0) ■ - ■ • (1) 
(Hfi6#J2) ^OiflttSXyfV^cfcot^f 

»wr*. 

[0 O 4 0] IH2(iIll 1 £H«(CX*v^>^W<0B«ai 

cDTfe^o gl2(7> (a) <b (b) ItHlOHfti 
(a) £ (d) (CfcfcSo H1(D (b) £ (c) 

-5Httaftia>xat?j5*a>-e«iiiSLrfc«o 

[0O4 1] H2 (a) C^tSCniGa A sSffi 
(n§yinPS«. niZnSeilt'ULN) 20 1 
-LlC, nSZnSe^^K (n^ZnSSe. nlZ 
nMgSS eTtcfc l^) B2 0 2, GaAsX^^>^ 
X h / <—~M (A I Ass A I G a A s , InGaAs 
T?*cfcl*) 2 03, H(7)niZnSG^77K (nl 
ZnSSe. niZnMgSSe1?UL>) 1204, 
ZnCdSe (ZnSe. ZnCdS, ZnSSe. Z 
nS-CtJ:^) (D5S14B20 5. plZnSe^r>F 
(plZnSSe, piZnMgSSe^tcfcl^) §2 
O 6 7b<|§B2;ftTl^o 

[0 0 4 2] ^CC^piZ nS b O ^ V KB206± 
lc»j«U ^<D«B«Ji*x^^>y LrH 1 (b) <t 
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>?£M^#F8li£ 2 o 5 * U t,Xl*£ c a - 

0 8*<ff2/£2*x£o £tc^<Dx-/^>^£f*x^> 
Z>a ttoTxy^>^agS*KlflE < fc<#|«i-r*c:fc*<» 

»-e*y. #H*y<z>ft-bi=;fc* 

[0043] *fc«6o-c>-9-©asS!*pa*^-;/ KB 2 

0 6 . I^FI 2 0 5. n Z> V KB 204 

[0 0 4 4] c:(&B#X^>^|cJHI*£x^-*> He 
l±K2C r 207$#itX7ft> h * ffl l*T?58J6« 1 

fc»e>*L-6>-9-^«a>a«tt4,H«-cffcy. f#£>*t£* 

■9-^tt(c3S3h-r^-Sffl«iRtH«(c (2 2 1) BH£fc 

[oo4 5] mmm3) «i=>-y-»«*»*-r*t*' 

[0 0 4 6] H3(i[U 1 tH«(cx^^>y»a>Jilllffi 

0>-t?fc£o HI 3(0 (a) £ (b) ttHlWilfil 
(a) <h (d) IC&fc-So H10> (b) <h (c) icfcfc 

[0047] B3 (a) l^-fSCnlGaAsSlg 
(nilnPSl niZnSelfitUl^) 301 
-hlC, nfiZnSe^7'VK (n^ZnSSe. n^Z 
nMgSSetUW jf 3 0 2 . GaAsI^f^ 
X h jg (AlAs.AIGaAs. InGaAs 

-etcfcl^) 303. ZnCdSe (ZnSe. ZnCd 
S. ZnSSe. ZnSTtcfcU) <D;£f£ JI 3 0 4 . p 
aZnS»*5^K (p^ZnSSo. p^ZnMgS 
Se-Ct<fcl>) H3 0 57b<SB^tLTL^^> 0 
[0 0 4 8] »:^0piZ nSe<777 Kl30 5± 

lc»*U ^<D«BSIit*i7f>yLtHl (b) £ 
Rttlcy-g-X h^>f?3 0 6 &1&m-? -So :<Dfii7f 
>^**^#F«St3 0 4*-(?ff5-i:(Ccfcor. >"9- 
X h^-f^3 0 6*l=S^ffl*!lt83g3 0 7*<^$tL 

£ 0 *fc*©x^>yas*(4x*;/^>yx K^/<— b 
2 0 3 35<fc4fctolcg»Mlcff±*<i4p Stoti^f 

ya>n±i=*#<»#-r*. 

[0049] *fctj£or^-9-a>3R*l*pS^^^ KJB3 
O Sil^pIS O 4(Dl*0)fi]lcSL^o £7rM^ 
#pB3 o 4<DHTtcx-/^>^#jtB3 0 3ti<$>Z>tz 



[0050] JSlTX^>-5f|Cffll\-5x?^*> K x 

[005 1] (^Sfe^lj4) Xlcntttt^1HiM*£>?ffl 

[0 0 5 2] 0 4(i*f£^(Dm4<7>ll*6<MOa^J|Sffl®« 
jg(OSigXgS^L^:ll|-C?fc-&o El 4 (a) |C^-f*$|C 

10 pfc^lMiniGaAslfi (<fc£>lM4 p n M 

InPll fc<5lM£pfc£lM4nMZ n S e>$) 4 
O 1±IZ, p&^LMinlZnSe (fc£lM4pfc£l> 
liniZnSSe, fc^lMip fc^lMingZ nMg S 
Se) 1402, ZnCdSe (fcl)LMiZnSe, & 
^IMiZnCdS, fe^lMiZnSSe. fc£lM£Zn 
S) 0;5tti4O3, pfe|)LMini!ZnSe 
lipfc^>LMinlZnSS e. I Mi p fc£ IM* n M 

ZnMgSSe) 14 0 4A<gI^Htl^o SICCA) 
pfc-SlMingJZ n Sel40 4 Ji(C^S^^fi|iS^}#ofc 

20 Siafttt*(D7X^SZ h^-f ^ttlCj^fiRL. -<D«B 
«Sfi*x-/^>^LTBI 1 (b) <&«!;: y-frX h^-f :/ 
4 0 5Bm o C<DB#X^>^£fi^#F«ii4 
o 3 £ y *iSU*£C5*-CfT3 C^lC^oT. ^Xh 
^■<^4 0 5*lcM^*i^«ig4 0 6*<»J***L*o 

[0 0 5 3] 1 (C^Lfct 

(Dt^«3Sa>-e«B&-r^o 3fcl=H4 (c) o^ic^-t^-x 
h^^^«*pfc*L^I*nSffl^a^H4 0 7T?iift 
&t?o C(7>B#COSA6^<^B 1 O 7 (7>*t*4(C (4 Z n C d 
Se % ZnSe. ZnSSe. ZnS. ZnMgSS 

30 0^bSfi4O 1 (Cfe^S^L. M^m«ig4 

0 6cfcy t^^S»T**l#Ocfca(C^(4tt^o fflX-tfS 
ffi4 0 1 ti<G a A s-Cfcy. M^*ffl^it4 0 6*><Z n 

c d s e vmf&zfrxi^&m&^comfr&frmitmz-tz 

Z n S S o "C&<£> 0 

[0 0 5 4] C(Z>B#iI#)&<^®4 0 Htm^it^mm 

sjas?* (mbe) ;i^^«#js»*aiafi5i (movp 

liWx.(^ZnSe s ZnS. CdSe. ZnTo. Mg 

40 [0 0 5 5] 2kfc-¥>(± y H 4 (c) 5 KS^Sffl 

&flf£ 4 0 5 *ffltf>&^ 40 7$, S^fffl 
!S«ig4 0 5 7&<Stii-r^cfc3lCX^^>^ r L^P4 O 8 

x^^>y(cr4«*tf±aLfc««:K2c 

r 2 O 7 mi^f^> h^fifDft*7kS.*fel7f 
[O0 5 6] £|C|B4 (d) lCfc^cfc5lC^P4 0 8^ 

KlffcStf>&<^B4 0 7 0>Jb(Cpfc^^(4nS!(c K— zf 
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